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ABSTRACT

This thesis provides a methodology for use in addressing

whether or not the Depattment of Defense should alter the way

in which it distributes medications to eligible beneficiaries.

The possibility of providing centralized mail-order services

as a means of filling prescriptions for maintenance

medications is examined. Two major trade-offs are involved.

First, the creation cf Mail Seivice Pharmacies (MSP) will

provide -etter services to eligible beneficiaries, including

those previously lacking access to prescription services.

,_i wi.L lea" t2 increac.ed demand and costs. A method is

provide' fcr determining demand and the cost of medications

required to suppcrt t dis demand. Second, the addition of

ma2.-crder services may require large capital expenditures for

fac'ilitie an2 equipment. The trade-off is system-wide

savIngs in inventory and related costs resulting from the

cor.solidaticn of prescription dispensing services. MSF system

alternatives are exam.inei using a net present value approach.

Examples are hypothetical except where stated otherwise.
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I. INTRODUCTION

A. DESCRIPTION - THE DECISION TO REPLAN

The design of a logistics system boils down to a series

of decisions based on cost trade-offs. Not all decisions

resulting in minimum costs are beneficial to an organization

as a whole. For example, the decision to ship supplies to a

customer by the cheapest means available (e.g., rail versus

truck), may save a few dollars on transportation at the

expense of the receiver having to carry extra inventory to

cover the longer or more variable lead time.

In order to know if the initiation of a Mail Service

Pharmacy (MSP) system is a good idea, it must be studied

within the context of the logistics system in which it will

operate. The Department of Defense (DoD) is responsible for

providing health services to all military personnel, retired

or on active duty and their dependents and/or survivors. Part

of this responsibility is the provision of medications as

prescribed by authorized personnel. It is this portion of the

health care system that must be examined to determine the

appropriateness and feasibility of a MSP sub-system.

A logistician's view of the DoD medication distribution

system is shown in Figure 1. In the current system,

pharmaceuticals are purchased by multiple military and Defense

1
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Logistic Agency (DLA) material management organizations from

commercial manufacturers and wholesale suppliers. Commercial

suppliers in turn ship replenishment medications directly to

a Uniformed Services Treatment Facility (USTF), or to a

military or DLA warehouse for resale and distribution to

multiple USTFs. Finally, USTF outpatient pharmacies, which

may have to repackage drugs or formulate their own

medications, dispense them to eligible patients per

prescriptions written by authorized personnel.

A physical distribution system such as the one described

above is not static. Changes in internal requirements and/or

external pressures, may mean the system must change if it is

to continue to function effectively. There are many reasons

to replan a logistics system. These may include:

* Changes in the level of demand and/or its geographic
dispersion.

* Changes in customer service requirements due to competing
alternatives, policy revisions, or new service goals.

* Changes in product characteristics such as; weight,
volume, value, or risk.

* Changes in the cost of physical supply and distribution
where such costs are a significant percentage of the
entire operation. (Ballou, 1985, p.276)

It could be further argued that in the pursuit of the

goals (e.g., continual improvement) of Total Quality

Leadership (TQL) adopted by the DoD, all logistics systems

should be frequently scrutinized for potential improvement.

However, due to the high cost in time and dollars of strategic

planning, the author expects most TQL motivated improvements

3



would involve micro level processes rather than at the macro

level discussed in this thesis.

Has the logistics environment changed sufficiently to

motivate DoD to replan its medication supply and distribution

system? The answer is yes considering the following

possibilities and facts:

The number of eligible beneficiaries is expected to
shrink as the size of the armed services is reduced
over the next five years. This may prolnote calls for
system downsizing and/or consolidation.,

While the Armed Forces down sizes, the number of
beneficiaries over the age of 45 should increase.
Changing age demographics signals changing customer
requirements."

As the number of military bases shrinks those
beneficiaries living beyond 40 mile USTF catchment areas
may increase. This may lead to increased use of the
costly Civilian Health and Medical Program of the
Uniformed Services (CHAMPUS) insurance program. A 1991
Navy study by the Bureau of Medicine and Surgery,
showed that recapturing current CHAMPUS prescription
filling workload done by the private sector could
result in millions of dollars in savings by DoD.)

At the present time, a significant portion of DoD's
beneficiaries (i.e., those 65 years and older) are
effectively denied the benefits of the current medication
distribution system because of access problems (i.e.,
many do not reside near a USTF). They are further denied
the use of CHAMPUS to partially cover prescription costs
since Medicare eligibility precludes CHAMPUS use.
Medicare, however, covers only those medications received
as a hospital inpatient.

* One only needs to observe the long lines outside a
typical USTF outpatient pharmacy to conclude that long

:See Chapter III, Section B, p.29.

2See Chapter III, Section B, p.29.

3Phone interview on 10 September 1991 with LT T. Mahara, BUMED
(MED-13), Washington, DC.
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waiting times are a customer service problem. A MSP
effectively reduces waiting times for those who use its
services to zero.

* There is ample evidence in the spectacular growth of the
private sector MSP industry, and as evidenced by the
Veterans Administration's (VA) program, that MSPs are a
viable medication distribution system alternative. The
American Medical Association has given the mail order
drug distribution method its stamp of approval. They
also state, however, that it is probably the most
appropriate for patients requiring medications to treat
long-term chronic conditions. (Find/SVP, 1989, p.145)

The costs of prescription drugs are the fastest rising
component of health care costs, and as the number of
older beneficiaries increases so will the use of
maintenance medications to treat chronic or long-term
conditions. (Horgan, 1989, p.I-5)

A decision to reduce system costs and provide better

customer service requires a search for alternatives to alter

the current distribution system. The author believes mail

service offers great promise in both areas. This thesis

examines how to determine the effects and the desirability of

augmenting the current medication distribution system with a

MSP sub-syster..

B. SCOPE - HOW TO REPLAN

Many logistics and physical distribution system textbooks

offer logistics planning models. 4 Magee (1967) suggests the

4Three examples, other than those cited in the reference
section of this thesis, that appear useful include: Attwood, Peter
R., Planning a Distribution System, Gower Press Limited, London,
1971; Johnson, J. C. and D. F. Wood, Contemporary Logistics,
Macmillan Publishing Company, New York, 1990; and Taff, Charles A.,
Management of Physical Distribution and Transportation, Homewood,
Richard D. Irwin, Inc., Illinois, 1984.
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decision to replan a logistics system requires the formation

of two separate groups representing all functional areas.

The first group is a management supervisory committee

whose tasks include:

* Establishing system objectives and policies.

* Ensuring adequate resources are available to those
studying the problem.

* Reviewing the effectiveness and feasibility of proposed
operations.

* Approving operating trials that are convincing to both
higher authority and operating personnel.

The second group, a working analysis team, will:

* Design system alternatives by obtaining and analyzing
detailed information about products, services, demand
characteristics of customers, costs, and capabilities of
existing systems, facilities and organizations.

* Analyze investment requirements (e.g., facilities,
equipment, information systems, etc.) and estimate
operating costs (e.g., labor, utilities, transportation
charges, etc.) for each alternative.

* Implement the selected system, and train operating
personnel in its principles and controls.

Magee also recommends that at least one member of the team

should have continuing responsibility for design of

improvements, operations review, and analysis of effects of

future policy changes (Magee, 1967, pp.94-95). in our

particular case, it is vital to appoint pharmacists to these

two groups to take advantage of their knowledge of dispensing

medications. For those charged with completing the actual

analysis, knowledge of analytical methods is also necessary.

6



This the .1 is offered as a starting point for

accomplishing the first two tasks (i.e., system design and

analysis) assigned to the working analysis team. In addition,

methodologies are developed and illustrated to determine:

* Rough cut capacity requirements for a DoD MSP system
(including those beneficiaries not using the system
currently).

* Estimated cost savings from stock consolidation as
compared to the estimated costs for creating and
operating alternative MSP logistics systems.

Available data was inadequate for the purposes of

providing valid rough estimates of the above measures. Though

the rethodclogy used to develop estimates is believed to be

appropriate, the limited time frame for this thesis made data

collection difficult. Therefore, all data,with the exception

of beneficiary data obtained from the Defense Medical

Information System (DMIS) and the Resource and Analysis

Planning System (RAPS), have been developed for illustration

purposez only. Additional data such as that obtained from a

number of individual USTFs, as described in Chapter III, is

required to obtain valid and useful working estimates.

Magee outlines seven steps which the working analysis team

should follow to accomplish its first two tasks (Magee, 1967,

pp.96-97). The analysis process outlined in Figure 2 is

adapted from his descriptions. The succeeding chapters

examine the first five steps in greater detail. The last two

steps, involving testing and implementing the chosen system,

occuL after system design and cost analysis. They are

7
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mentioned here only to close the loop for the entire logistics

system planning process.

The structure of this thesis is as follows. Chapter II

examines the requirements to gather, organize, and analyze

data on the medication distribution market and its customers.

Questions to be answered regarding our customers include:

* Who are our customers?

* What products and services do they require?

* How do we compare (e.g., cost, access, etc.) with other
alternative medication distribution systems?

Market queztions include:

* Where are ou, customers located?

* How are these markets served?

* How are customer demands influenced by age, sex, time
period, etc. (i.e., who is prescribed what and how
often)?

Chapter 7Ii reviews the requirement to colect and perform

statistical analysis on demand and workload data.

Fcrecasting cf aggregate demand and item demand is examined as

a means to determine system capacity requirements and

inventory levels, respectively. Demand distribution and

variability of demand by item, volume, and over time and

geographic area are also discussed as they aid in the

determination of safety stock requirements in relation to lead

times.

In Chapter IV, layouts for different MSP medication

distribution systems are presented. Layout considerations

include; mix and location of MSPs and warehouse facilities,

9



transportation mcdes and shipping costs, and relation to

existing logistic systems. The development of criteria to

measure success is also examined.

Chapter V discusses the selection of inventory management

functions and their impact on inventory levels and costs. The

connection between the level and cost of inventories and

quality of customer service desired, and other inventory

operational questions (e.g., pull systems, Just-In-Time, etc.)

and costs (e.g., order, holding, transportation, etc.) are

also examined.

Chapter ViL reviews the requirements for cost analysis and

the comparison of various syste:, alternatives laid out in

Chapter IV. The analysis of alternative logistic distribution

systems, expected to yield maximum savings due to stock

conidation, is doscribed to determine if cost savings are

sufficient to cover required capital investment and operating

costs oi contract plices. The possibility of using a net

present value analysis over a ten year period to compare

selected IMSP alternatives is examined with emphasis on stock

consolidation obtained through centralization of MSP services.

Chapter VII presents conclusions and recommendations for

consideration by those charged with policy and decision making

responsibilities.

10



II. UNDERSTANDING THE MAIL SERVICE PHARMACY MARKET

To understand the MSP market one must examine the nature

of the service to be provided, and who will use it. This

chapter is divided into two sections to analyze these two

elements.

A. THE NATURE OF THE SERVICE TO BE PROVIDED

Theie are primarily four channels through which

pharmaceuticals are distributed in the private Lector. They

ale:

* Consumei- retail stores with approximately 72% of a.1
EaIez.

* Hospitals, nursing homes, and ambulatory care centers
accounting fr~r about 23% of all sales.

* Mail Service Pharmacies representing 6% of all sales.

* Physicians' cffices responsible for approximately 0.1% of
al! salez. (Find/SVP, 1989, pp.38-41)

We are fortunate to have a number of existing MSP

bogistic-- di~triution systems to examine. They occur both in

the private and public sectors. The VA first began mailing

prescriptions to eligible veterans in 1946. In 1959, the

American Association of Retired Persons (AARP) and the

National Retired Teachers Association formed a nonprofit MSP

service for their members. Finally, in 1963 the first for-

profit MSPs opened targeting corporations, unions, and

government employers. (Horgan, 1989, p.1-4)

11



The VA established its MS? system primarily to provide

greater service and convenience to veterans who, for health

reasons or otherwize, could not routinely pick up refills for

long-term care medications. AARP's involvement resulted from

its desire to provide reduced cost drugs of the highest

possible quality to its members. Faced with the spiraling

costs of providing health care coverage for their employees,

corporations and governments are turning to MSPs to reduce

expen~ses. (Enri *.;, ' ,  
13[7, p.187_1).

The typei of pharmaceuticals available fron. MSPs vary

somew.at. h; 4v-whe.in evidence, however, is that MSPs

concentrate on processing new and refill prescriptions for

maintenance drugs to treat long-term chronic conditions.

TaL'e 1 lists the tol 20 classeZ, representing 95%, of drugs

dispensed by MSPs in 1991. Virtually all of the ten highest

volume prescription drug classes, accounting for 78.6% of the

MSP market, represent maintenance-type drugs. The eleventh

highest volume class, accounting for an additional 2.6%,

happens to be for nonprescription or over-the-counter (OTC)

vitamins. These too, however, are being prescribed as

maintenance drugs. (IMS America, 1991, p.7)

MSPs receive few requests for acute care medications.

However, they have been found, for the most part, to fill all

prescriptions received. These include even difficult to

handle controlled substances, anti-infectives, compounded

drugs, and refrigerated items. (Horgan, 1989, pp.V-8, V-11)

12



TABLE 1

TOP TWENTY DRUG CLASSES
DISPENSED BY MAIL SERVICE PHARMACIES

RANK USC2 CLASS & DESCRIPTIC!,' % OF TOTAL 

! 31000 Cardiovasculars 29 1%
41000 Ethical Diuretics 8.3%

3 5 20C orr, ones 7.8%
4 64000 Psychotherapeutics 6.8%
5 09000 Ethical Antiarthritics 6.3%
6 28000 Respiratory Therapy 5 5%
7 23000 Antispasmodics 5.3%
8 39000 Diabetes Therapy 3.6%
9 72000 Thyroid Therapy 3.0%

32000 Cholesterol Reducers 3.0%
11 600C0 Nutrients & Supplements 2 .6%
12 61000 Ophthalmic Preparations 2.5%
3 02000 Analgesics 2.3%

14 15000 Systemic Anti-Infectives 1.9%
15 37000 Dermatclogicals 1.5%
ic 14000 Systemic Antihistamines 1.5%
17 67000 Sedatives 1.1%
i:3 34000 Cough/Cold Preparations !.1%

i9 12000 Anticonvulsants 1 .0%
20 30000 Cancer Therapy 0.8%

TOP 20 TOTAL 95.0%

13



The Iopsided weighing in favor of maintenanse drugs

results from the fact that it is not practical to dispense

medications for acute illnesses in a distribution system where

the average MSF turnaround time is 33 hours (Horgan, 1989,

p.V-7). This turn around time does not include the receipt of

the prescription or shipment of the medication to the customer

which could add three to four days on both ends. It is

certainly possible to significantly reduce overall turnaround

times through process improvements, the use of electronic mail

or fax, and same day mail service. Cost-benefit analysis will

be crucial to any decision to adcpt these improvements.

The emphazis cn maintenance drugs may also be accounted

for by the fact that over 50% :f &'Al X.SP sales are to persons

65 years or older, though they make up only approximately 3%

of those eligible for MS? services (Forgan, 198, p.IV-2).

MSs enjoy numerous advantages over the three alternative

distribution channels listed above. in addition to

convenience for the customer, cost savings can be attributed

to:

* Aggressive use of generic drugs in the absence of a brand
name specification by the physician writing the
prescription.

* Bulk purchasing methods yielding price discounts.

* Lower fixed costs and lower overhead by locating in lower
cost areas and through consolidation.

* Higher inventory turnover rates due to the ability to
concentrate on a snaller range of medications.

* Lower administrative costs due to the use of highly
automated zyste.zs, and the practice of dispensing at one

14



time approxim-ate'y three times the amount of a
maintenance drug as retail pharmacies dc. The
Justif:cation for capital investments in automated
system-z is that they accomplish the mechanical tasks of
dispensing medications faster and with fewer pharmacists.
(Horgan, 198 , pp.V-14-V-23)

Disadvantages include:

* The addition of packing and shipping costs.

* The potential for waste under the policy of dispensing
higher volumes (estimated to be 3-4% of total mail order
drug volume), and through loss or breakage in shipment
(Find/SVP, 1989, p.145).

* LoE5S of face-to-facE contact between pharmacist and
customer which could lead to misuse, mistakes, or adverse
drug interactions.

MSP have worke, to counter the latter disadvantage by

estah'.ishic.g su". h progra. as:

* Toll free teephone nurubers for customers to talk to
pharmacists.

* Sending information pamphlets with medications.

* Maintaining customer prcf.es.

* Limiting the dispensing of certain drugs to a 30 vice 90
days supply.

Thee i :zrart to date have been deemed adequate, though no

studiez have been published comparing their efficacy to other

medication distribution channels. (Horgan, 1989, p.VI-6)

B. THE NATURE OF OUR CUSTOMERS AND THEIR REQUIREMENTS

The Defense Medical Information System (DMIS) provides a

great deal of data concerning DoD eligible beneficiaries.

Data is drawn from the Defense Enrollment Eligibility

Reporting System. (DEERS). The most current Health Data

15



Sum.mary (Fiscal Year 1957 provides beneficiary data useful to

this research by:

* Beneficiary category, age and sex.

* Catchment versus non-catchment area.

* Location by state.

According to the FY 1989 summary data, the total number

of beneficiaries residing in the continental United States

(CONUS) is 8,290,101. Of these, 1,880,500 are aged 45 to 64

( e.6 , a. S5,57 (10.4%) are 65 years and older. These

two age groups, making up 33% (2,74,,078 customers) of our

benefiiary aton, can be expected to make the most use

of a i* -fi::ing prescriptions for maintenance medications.

ThE-e arce no doubts about the convenience of MSP use.

Fc-neficiary benefits would include:

* Avoidance of multiple trips to the pharmacy.

* Avoidance of long pharmacy waiting lines (i.e., waiting
tirr.e is essentially zero for those who utilize the mail
order service proper-2y).

* Ability to obtain medications free of charge.

The latte, benefit is of special importance to those who now

must pay thrcu. the use of CHAMIPUS or are over 65 years old

an not residing near a USTF. The identification of this

workload is especially important since it represents a

potential increase in current outpatient pharmacy workload and

costs.

The BUMED study, cited earlier, found that Navy USTFs were

already filling 6!% of all prescriptions obtained by

16



beneficiaries outside of NavY USTF catchm, ent areas. At the

Do- :evei, tota: prezcriptior.s filled by the private sector

under CHAMPUE cczt $7-,000,00C last year.' The cost, types,

and amounts of maintenance type drugs filled under CHAMPUS can

be extracted fro. the CHAMPUS database, but this is expected

to be a formidable task.

A determination of the numbers of beneficiaries eligible

for CHAMPUS or medicare and residing outside of a medical

catchment area, a so called "shadow population," can be

extracted f~:s.n D!S. Beneficiaries are assigned to catchment

and non-catchment area by zip codes. The F': 1929 Health Data

Su-m=ary reports tl. number of non-catchment beneficiaries

(residing in CONUS) between the ages of 45 to 64 and 65 years

or -.der to be E!,:CE and 2S2,163, respectively. The total

of 907,42P is 3 : of the catchment area beneficiaries

(^,740,078) of the same age group.

Maintenance medication use for this group can be estimated

based cn current USTF outpatient pharmacy fi.ll rates for

similar age gro:ps.. Data on prescriptions filled by age is

nt generally available at the USTF level, since age is not

normally required when a prescription is filled. A program to

sample current data should be initiated to estimate the

additional workload and cost represented by this group.

-Phone interview on 28 August '991 with Mr. P. Greggor, DOD

Ccm.ptrc ler.
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:n t he a Fen ce I his- data, the 33% figure, derived above

an. F. 1 ; a a r e --ce."a g o f the tCo ta n-:,mhE r o f

pr-,eZcip t Ic-,s A'-LII ed, can, serve as an estimate of the

approximate increase in zroa resulting from serving the

shadow population.

The knw c cg f who o-,;- customers are and what they

r e qure f.o rmS the basis for a critical ana'-Ysis', of our current

s y ztE-. The Fervce, short f &' s and areas f or potential

iLmprovement identi-Lf iee above , indi catr: adc-_ ng a P-ai order

o rt io:, to cu cur -en-t ,c gI'z t ic s s y st em d esc-r v es serious:

c onsi.er- a To e -- t the scope of such an effort it is

nezz:E~-tc c o'.ect data and ana'-yre the potentia: demand for

t~ sI Zze rvi.
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III. COLLECTION AND ANALYSIS OF DEMAND STATISTICS

The demand for a MSP system within DoD can be determined

through the study of the quantities of pharmaceuticals (i.e.,

those expected to be dispensed by MSPs) currently dispensed

and an estimation of usage by those beneficiaries not

currently using the system. To do this, it is necessary to

focuz on two typ.E. of demand measures. First, an a,:regate

measu of demand is needed to project the capacity

requ .rren-E cf the proposed MS' system. Secon', item demand,

de-- ----- . g .,er .... data on the types, quantities, and

distriuticn of medlcationa issued, s vital to M"? inventory

management.

A. DTA COrLECTION

Preocriptiens filled appears to be a good aggregate

rre s-.e cf demand for services, and can be collected by type

of 7.edication being prescribed. It is important to know the

breakdown of irescriptions filled ove- tme and by age group.

T.his data will a-d in analyzing demand variations and

forecasting demand against forecasted changes in beneficiary

age m.x.

Item demand and the shape of its distribution is important

to current operations to determine warehouse cycle and safety

zto-:'-. 'eve'. E: . can be determined fro-m a review of
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historical records m airntained 'Z USTF level Material

Management deart.ert .

The required prescriptions fi.ed data, with the exception

of CHAMPUS data cited in Chapter III, is currently available

at the USTF level only. It will have to be extracted and

rolled up from the Tri-Service Micro Pharmacy System (TMPS) or

the 'ri-Service Pharmacy (TEIPHARM) system currently located

in all USTFs filling a minimum of 5,000 prescriptions per

month or assigned a pharmacist.

To obtain a rough estimate of capacity requirements a-

represented by prescriptionz filled, the top 20 drug classes

dispensed by civi.*an MSP!: were sz':t into five groups. The

largest commercial MSP company, MEDCO Containment Services,

inc. 8-:rDcc), was contacted for assistance in identifying one

drug in each gru. that was re:,sentative of that group in

terms cf volume dispensed and cost. They were unable to do

this in a reasonable period of time. As a resut-, a military

pharmacist was contacted and asked to suggest a drug

represent,.ive cf each group. These five drugs are listed in

Table 2 along with the group of drug classes they represent.

Next, the 127 USTFz identified in the DMIS FY 1989 health

data summary were split into five groups based on the total

number of beneficiaries they serve (i.e., those within their

catchment area only) aged 45 years and above. A statistical

:Phone interview on 27 August 1991 with LT H, rd, Nava. Data

Services Center, Bethesda, MD.
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TAE.LZ 2

TOF TWENTY DRUG CLASSES BY GROUP

"-SPFNTEr BY MAIL SERVICE PHARMACIES
(W:T- REPRESENTATIVE DRUG)

RANK USZ2 CLASS & DESCRIPTION. % OF TOTAL

31000 Cardiovasculars 20,.%

GROUT 2.- 2 1% Representative Drug - Nifedipine

40 Diuretics .3%ll"000 Horm~ones 7.89,
52000^ Psychotherapeutic- 7.

0900 % Et1.ica Atnarthr'tic!

" - 2?2-nive - - Furcsemide

", 280'n Respiratory Therapy 5. 5
A.t ispasmodics

...... . -- T... . 3. 6%
72000 Thyrcid Therapy 3.0%

0 2000 Cho estC-o2 Feduce-r 3.0%

C . Representative Drug -

II 60000 Nutrients & Supplements 2.6%
E 100 Ophthalrm-ic Preparaticonis 2.5%

..0 Aage:ics 2.3%
14 " - : e " 9%

3700 Dermatologicas 1.5%

G 7 1 2.E'. Rerresentative Drug - .... cen

16 1 .000 Systemic Antihistamines 1.5%
17 £7000 Sedatives 1.1%

3400" R Cough/Cold Preparations 1.1%
29 2000 Anticonvulsants 1.0%

2$ 30000 Cancer Therapy 0.8%

GROUP 5 5.5% Representative Drug - Diphenhydramine

TOP 20 TOTAL 95.0%
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analysis of this data ar well as the USTF chosen to represent

each group is shown in TaIzle 3. The mean and median for each

of five groups are cloze enough to indicate a basically
symmetric distribution within each group. Thus, an USTF

serving a beneficiary population close to the group mean will

be representative of all USTFs in that group. Details of

these groups of USTFs is shown in Appendix A.

TRAE7r 3

STAT:S':CAL ANAL7Sc:S OF .2' USTFS
EAr:: C'7 N. CF E'TN'rF:IAFIES,_.. E AGED 47 YEARS PLUS

(W:TH REFRESENTATIVE USTF)

N0. OF BENEFICIAR:ES AE: 45 PLUS
0-2.000 15000-2F000 25C -45009 4,OVC-E500 65000+

C AI.S 54143 613715 394413 207856 76432

-,, -. ..

6947 1179 32CC 51964 76432
4 , -:, 3808 5223 0' A 6660 I::. 3.396 51360 76432

3.. 9 C.5 6C '7C

S 3 ,  59549 76432
M 1., 25613 45571 76432

1T , VAN :::U. _T..R...: BETHESDA. PO.TSMTH SAN DIEGO

Outpatient pharmacies of the five representative USTFs

were con.tacted and requested to provide the number of

preccripticns filled by month over the last twelve months for

each of the five drugs. The documents used to request this

informatic:- appear in Appendix B. In most cases, despite

computer support, the requested information for all strengths

of the drugs in question was deemed excessive by the USTFs'

pharmacists. Information requests in these cases were
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therefore limite! tca sngle National Drug Code (NDC) or form

and strength for each drug.

Infcrmaticn wFZ received on. from- San Diego Naval

cspital, and only for a six month period. Prescriptions

filled by age grou? waZ not available.

Extrapclation of this data to the entire DoD is

complicated 1y incomplete data. Since San Diego Naval

Hospital serves cnly 49 of the catchment area beneficiary

population over the age of 45 years, extrapolation w:.:'d not

resut t- valid estimation.s. Therefore, the data presented in

Tal.e 4thr.ough.. Table 8, showing the approximate annual

rei.re.'nt t: fi prescriptions for each cf thi five drugs,

is deve',id- ::.y to illustrate the methodology2 proposed in

this the:iz tc eZti, ate capacity requirements.

Stc E is to record prescrir tion usage hy the five

~ei---e-..ativE S':S F This is shown in Table 4.

TABLE 4

pRKzS.... ::Z REP:F-: LY FIVE REPRESENTATIVE USTFS FOR
F:V:: FEFREE'rA": :.Z 71,117

*7UST ,,tSTF 2 USTF 3 UETF 4 USTF -1
'IUFEDIPINE 734 1969 3500 5250 7636

FtUROSEMIDE 742 1989 3537 5305 7716
ALBUTEROL 1053 2825 5022 7532 10956
IBU!PFCFE:: C-i 2443 4343 6515 9476
DIPHENMHYD 435 1165 2072 31.08 4520

In stel 2, as illustrated in Table 5, since a

representative USTF was selected based on its closeness to the

mean nuz.ber of beneficiaries served over the age of 45 years
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c.!. ein its group, the number of prescriptions repcrted is

r,.tipie b the numbEr of USTFs in the group.

T.AE L F

PRESC 'RPT-'. ONS REPORTED BY REPRESENTATIVE USTF
MU LT:P..IED E.Y THE .UM.. OF UZTFS IN GROUP

7. 12 4 1
:F-::I :!: 57270 62997 41992 2099T 7. 190900

FU.OSE'IDE 57870 63657 42438 2 77_'C 19S900
ALBUTE 8270 903S7 60258 30129 10956 273900
IBUPROFZN 7-'.70 78177 52110 26059 947 F 236900
DI PHEMNHYD 33900 37290 24860 12430 4520 113000

1007 c00

Ete: 3, as show- in TaLe C, is tc reduce the number of

przr:p--l x: . . the ezf...e.. acute care prescription

TAEZE C

TZTAL PRESPF.:?O:::S RED.=- EY ETIMRTE:-

N:. F:FTY YEAFS OLD

NIFE:I::- _.:90c 19002,
-0290 C L ,

A:EU-.p.:- 273900 * 49% 134211
I UP OFN - 82170
DI P!:. 1130C2 * 32- 75C808

TOJ.. 007C00 67-5920¢

This was done by usin U the Physician Drug Diagnosis Audit

(Scott-Levin, 1991). This document reports the percentages of

prescriptions written by civilian physicians for individual

drugE by age group. Given the fact that older patients are

heavier users of maintenance medications, a prescription

This column shows the percentagE of the prescriptions written

fcr patientr aged 50 yearz: and abovE.
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w . .n fc , a p aten t a g cd a' er Z an d c e~ ::en d t-!11o

rerres en a m t nce I*cat'on vIce an acute care

requirer.ont. To determ. ne the -"me e rz of p1ezcriptIons

dispensed as maintenance medications the total prescription

figurer developed in step 2 were multiplied by the percentage

cf prescriytions written fcr persons aged 50 years and older.

ThEse percentages for the drugs; a:buterol, ib-.profen, and

diphe.hydramir._e, were 49%, 30%, and 32%, respectively. The

.he- twc drug; r and -ifeclipine ar- presci ;ed

a Z t e Z*Iv. a EyF intenance medications.

Each cf thE five drugZ represents a different percentage

:f .t. volu.e cf prescriptionS fil'ed frcr. the tc 2C
c~z <- . ..c ;... . .... . e !:''. i penze, 1-y_ c-ivJ'ilian T&P .  T - _

7 i::ustrate z tep 4 where the number of prescriptions written

for a 2g divided 1 the percentage of tZtal vc'unc it

-ez-e ent. h Tnte (i.e. , estimated tota prescription

\-.2ume), a very nearly the same. An aver,e"- cf the e _ire

tc ta I .epr .tic-n voIurre (: . e ., E,17 ,20C which is obtained

by adding the estimated totaIs and dividing by S) will prcvide

a rcuh e-.ate of Zc's annual MSP prescription fill rate

for catchment area beneficiaries.
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TABLE 7

TOTAL MA.l:TENA::CE MED:CATION PRESCRIPTIONS
FOr T- FjVr DRUGS BASED ON PERCENTAGE OF
TOTAL VOLUME FOR CIVILIAN MSP SERVICES

NIFEDIPINE 190900 / .024 = 7954167
FUrFOSEM DE 192900 / .023 = 8386957
ALBUTEFCL 134211 / .017 = 7894765
IEPROFE:; 82170 / .010 = 8217000
: :P;ENYD 75808 / .009 = 8423111

675989 408759. / 5 = 8175200

I.- step 7, as shown in Tae ";;i'-32% of the tcta'

n ... cf Dr. re .pticn found in step 4 to itse:f, accounts

f C th 4.i¢ workload generated by p vi access to

t'i: Zc •:co to the sladc. population.

TAELE

TOTAL ICD FFE5C PT: ::s P-,, '

T- ACCOU:;T F:7 SHADOW POULATO:N

£275:: * i = 10873016

One wea.:t' of t .i.. method is its reliance on civilian

.: Z :r--eI-i ... voluze. The popv;atc~n ths! vc -: is based

on .is d*ff t frc.:: -- t a Z cpul aIn t is possible

that mil itary beneficiaries are healthie: than their civilian

co :teats due to better health care and lifestyle

experienced w'l:i.e in the armed forces. It is important to

deve:op a military version of Table 2 above to reflect this

difference.

Warehouse inventory requirements (i.e., average annual

dollar value of inventory) for each of the five representative

drug- waz requested from the same USTF Material Management
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Department. Again, azz wi tht : . .-. ac4ez, s ome Material

Management tment Z itee' thei! resea.-c- to a in;e NDC

for each drug. Aditional cost data (e.g., carrying costs,

ordering cost, etc.) wa-s solicited in an attempt to gauge

their effect on savings, in addition to stock consolidation,

re..- ing from MST centralization. Three of the five USTFs

(i.e., San Diego, Pc*_tsr.outh, and Letterman) provided the

requested information. The document- use' t request the

above infc:-.aticn appeno i.- Appendix B.

... t-~ %... .. C Z to.:: hel in ndiviuE. ....

a... ." ' s C- W -: - 4.t ct.a inventories, it

tr-e t E dt e 1hL d o a .l-- amount of inventory

-.. ::t t.... nu.ber of resri:i::-f being fi led. The

C.CaInsZ are i en c as fc, the determination of

E t:-_pt n.. fie .. >t a.e baZed cn average annual

in, c maintained in "JSTF warehouses and percentage of

t. e r .n.u average or.. v a. Again, ficient

-:, - .i1Z.e to Frocdctc a valid e .imate. Table 9

t h e-r ef-. '- oe, o:.1j .. , hwn the

table, the inclusion of the shadow population would require

the value of "STF warehouse stock to increase under the

c.rrent - cn distribution system.

The useaI.' lity of these estimates will be greatly enhanced

by:

* A more scientific selection of representative drugs which
mus:th "ei'sen=-~t ' ve in terms of volume dispensed and
i.nventory dcllar value.
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7e.n.7. of data revealing the volume of drugdispe-sing by drug and USC2 cla:z, and percentage cf

.. . a r Va u f r.i :-.- n4,'eEt Z .e

The ccle'ecti:c. cf pre.--cripticn data an: inventory values
for all approp--iate (i.e., those normally prescribed as
maintenane- medications) forms and strengths of a
selected drug.

* Cclection and use of actual historical and/cr concurrent
data rerres entin.at least two years of the current
systen-.'s operations

B. DEMAND ANALYS:I

Onre the demand data abovF ha been ccllecte it can be

n._ . .... -~f ~azt ... I. t--, re,rements. f partcular

:-. -t........ ~e..e.:a nece-sar'y to hand: e demand

,:..: " th..t ag." -.. dema-.d fcr all maintenance

:e c:c.-.r wi nct vary r, uch over short periods cf time, and

I_ " .. .. t h e ex.ce p t on of a c.g--e u --:. rd

t This uw = trend is predicted based on forecasts of

.t:...... .rs of beneficiaries over 47 yea-: of age

ch'.f-= f - --- rcC Analysis and Planning Syste.

.t a fr o. the Fiscal Year 992 Program

Objectives Memorandu,, personnel end strength figures, and

retiree and dependent data provided by the DoD Comptroller and

Actuary, respective'.y. RAPS projects a 9.3% increase in the

beneficiary population aged 45 years and over (2,740,078 in FY

1989 to 2,99,04 in FY '990 including catchment and non-

cat-c- ent) esiding in CC'' by F comparison, total
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.uzher of benef*ciarie rer:1ng in CONUS iz expected to

de:.ine 5.7%..... ..% tc 74 cver the same period.

Cne secuz, f'a . th.e F7.'.. pro ect ol. i s that while it

takes the impending five year, 251 manpower drawdown into

account, it does not account for the rapid redeployment of

troops fro.-. Eur p=e to CONUS exp.ected to occur in the near
future. n any case, this should have minimal effect on the

-utire 145 an% caseic i

size of the beneficiary popu laticn aged 45 and over which is

Of C .. :. ..... ... _-

A.Z the rum. , -Er cf beneficiaries or- teh aSe of 45

i -ase: , Y : eac- .  e to expect t-h1at maintenance
.. a-; _ .- ::ncreas . To confirm the

-''-:^ " bce = :. . "r of- benefi ciaries and the

n,--.!;cr cf rresfiIti"-. fi led one ':d need to collect and

.. 1' historic da-. Co:- bot'-, facto- :. A correlation

c f f-I ent co- t-- n be calculated and regression ana.ysis

..... ...-........ . .... ....e .redict capacitY requirement:.

a. of data not permitt acch.-is.sed in this

thesrr

For purposes of illustration only, the ratio of increase

i esti .ated to be 1:1. This relationship, assuming it is a

Ainear one, and using aggregate demand as determined from the

exa:m, .e in Section A for FY 91 as a base (includes shadow

pci -'.;ation ,, is displayed in Table 10. By FY 199)0 the number

of prescriptions to be filled by a MSP system shows an

Increase of 6.8% over FY 1991 demand.
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The de-and fo: ind- vidu phaarm a-etica! Z...c be expecte::

.... v.. r. I .. cver t ime an to be 'esZ s.ooth than

aggregate demand for prescription services. Somc causes for

v-riationz would include:

* Physicians often prescribe different drug- f:- the same

* The onset of a particular ilIness, and therefore the drug
that w_:! be recuired to treat it, cannot be predicted
* Nt e win ty

Not knowing how long a patient wil have to stay on a
c I a. r-.e d -*c a t"1 c-..

TAIL -E I C'

A.S RE7.7 T.70"7EC -  : A.... -'n = ONS

EE-::=FI'AP. " rV eC :.I
F: ICA YEAR 4I YEARS OD' F T.. -

FY o'._ ,- .. ' -8o-t -'=1
'  '. -  

.6

Fy S4 2- 11 96 )

n, A' A710 I IC ?77 C
FY S4 u.. -.. ...
Fr" 9 "24107713

PKSR= 8" rEM'¢ -=.... " "=-E8 4? 01 71

Fy. 0') ~ 0 C'~ :E5

P F7-S CRP r- DEMAND PEE C~ 7-'ATNZ FT? I TO F Y.8

't wou!d the-ef ore be rmore appropriate to attempt to

f rcoat der.and over much shorter time periods. Fistorica:

p ectio- r-.e o-' s based on past data provide reasonab e

fc-_e:ats for periods extending out to about six months

(Ba:Iou, 1985, p.83).

:teorT. demand forecasts are usedi, aLong with the inventory

:anag eme.-t a r:- c0a. .hz er., t¢ determine inventory
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reqtire. - _ t:, mee' ncrma. demand. The amount of safety

stc1:, required is a function of:

* -.a. :z] s , e-°:rrs

* Lead tire variability.

* _'e Ieve of customer service to be provided.

* The der.a.- distribution or pattern.

... at er inforrat':  is also used in det emining savings

from stcc: consc'idatic-_, efforts brought about by centralizing

.. d L'_. - i ccailoms 'n an M S7 environment. tock

cons: d a t. is ex=-.ined in Chapter V in ana -n ctS

------ t- .: wiXFife e t 7 alternatives.

.rde? to determine the distri ti on of demand for an

A.... e, , -_es ri-_ions 7 Lled can be

analyzed over a perI'c oc tire, prefe-al- two years. The

d, ad i .t..... .. . - . f fo. the _ ive drugs at the San

ie:_ 1Ho n ,ita o:tpatient phar.acy for April through

Se- e.-r _ i- sho-:n in Fi gu-e 7 Th e dem and for

.nnn - re" n 'Ctimn- word nct be expeoted tc sh.ow a great

-a: C-%-a_, e 1- time. W ,ith ata from only one 7STF for

a short six month--. _ pericd, however, it is diffioult-_ . to draw

C-. C¢- nC '-'. Z " C . .

Demand over geog..a, ,,hic area does not appear to be a factor

..the an=ysis in th Is thE is However, it would be required

toaid in deciding where to ocate 1'SPs. Since the exclusive

n f del'very of medications to cust or-ers from 1SPs is

-ugh t he ".S. ?c-t Ser vice and United Parcel Service
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(UPS), the impact on costs and service level of a facility's

proximrity to service hubs an~d the market must be considered.

(Horgan, 19E9, p.V-9)

Wi th knowl edge of the aggregate demand f or servi ces (i .e. ,

number of prescriptions to be filled over time), it is now

posble to investigate the best way to provide these

se-rv.,cez.
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IV. LOGISTIC SYSTEM ALTERNATIVES

Figure 1 in Chapter I shows the existing medication

distribution system. In this chapter, the advantages and

disadvantages of three possible MSP alternatives with which to

augment this system are considered. One of these

alternatives, to locate MSPs with existing USTF pharmacies

(either all or a select few), appears to be impractical.

Generally, therE isn't adequate space for expansion within

USTFs to accommodate even limited MSP operations."

The remaining two MSP alternatives are:

* Create a stand alone MSP or multiple MSPs.

* Contract for MSP services from sources outside DoD.

Furthe:, the,; Is no reason why these alternatives cannot be

combined to meet requirements.

In examining alternative approaches to obtaining the goals

of improved customer service and reduced operating expenses,

it is irportant tc understand how they will interact with

existing systems. For example, it is not reasonable to expect

the existing DoD supply distribution system to change very

much to accommodate this new sub-system, thus allowing little

flexibility or innovation to cut costs. Further, it is

$Phone interviews on 21 October 1991 with LCDR C. Beneke from

the Defense Medical Facilities Office (DMFO), Defense Medical
Systems Support Center, and Mr. F. Webb from the Facilities Branch
(BUMED-42), Bureau of Medicine and Surgery.
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expected that those beneficiaries not currently obtaining

medications frcm USTF pharmacies will use a DoD MSP service,

thus inreasng system costs wile decreasing CHAMPUS

expenses.

A. STAND ALONE MSP

While it is possible to exclude existing USTFs as

potential MS? sites through discussions with knowledgeable

persons, the possilE configurations for a stand alone MSP

system would be greatly aided by computer simulation.

Simulation aids in the analysis of such factors as:

* Number and location cf MSPs and warehouses.

* Different customer service levels.

* Transportation mode or distance.

Sensitivity anaysis -le'ps to determine which alternatives

will deliver the desired level cf customer service for a given

cost, or vice versa.

Within the limited time allotted to thesis preparation,

it was not possible tc examine sensitivities using computer

simulation. An appropriately designated working analysis team

as described in Chapter I might even decide it is too

expensive to pursue. In any event, the focus of this thesis

remains the formulation of a methodology to determine savings

resulting from the consolidation of maintenance medication

dispensing within a MSP system.

A stand alone system of MSPs pivots around the question

of what is the optimal number and combination of MSPs and the
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warehouses which serve them. Figure 4 diagrams a system with

a single super MS? served directly by suppliers, through a

single intermediate warehouse, and multiple warehouses.

Figure 5 diagrams a system with multiple MSPs.

The function of an intermediate warehouse is to

consolidate orders fro. suppliers to take advantage of cost

savings associated with shipping full truck or car loads.

Replenishment lead time, however, may be adversely affected.

Thi iz :.. exa2.e of ar. idea which may generate some

resistance from the existin; supply system.

Th main advantages of a single, centralized MSP serving

E.I EigibLe beneficiaries n.ude:

* Th a 1ity to take maximum advantage of USTF system wide
stock consolidation savings.

* The pctentia[ to design and operate a highly efficient
pharmacy operation based on having the day's workload
of prescriptions available at the start of the production
shift.

* Reduced customer waiting time at individual USTF
outpatient pharmacies due to reductions in USTF
outpatient pharmacy workload. This will occur only to
the extent staffing is not cut commensurate to workload
reduction.

* Lower transportation and inventory costs than multiple
smaller MSPs.

Disadvantages include:

* Lack of backup mail order capabilities.

* Disruptions accompanying opening up new distribution
channels.

* A requirement for a major investment in facilities,
equipment and manpower.
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* The potential for h.gher operation costs to ensure
control versus multiple snaller FSPs.

:n addition t. the advantages for the single MSP option,

other advantages of a multiple MSP system are:

* The existence of a backup mail order capability.

* The potential for better operational control due'to
smaller facility size.

* More location options.

Disadvantages include:

* Less stcc: con i--o. savings.

* Greater investment costs to the extent services duplicate
those of a single centralized MSP.

* Higher supplier transportation costs and requirement to
carry" r:e inventory tc provide the same customer service
level as a single centralized MSP.

Factcrs tc ccncide in deciding where to locate a single

or multire free standing lEPs are the same. These factors

might include:

* Proximity tc the USPS, UPS hubs, and DoD supply centers.
MSP location, in this regard, is important to rapid
prescription turnaround time and lower shipping costs.

* Proximity to suppliers to mininize shipping costs.

* Proximity to existing supply lines to minimize shipping
costs.

* Ability to make use of existing facilities and land to
minimize capital investments.

* Availability of an appropriate infrastructure at a
reasonable cost to support the facility.

* Availability of required manpower at a reasonable cost
with the appropriate skill mix.

* A desirable quality of life.

* Low area construction costs.
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These location factors are mentioned here because they can

greatly affect the cost of the final distribution system

design. Some of these factors are used in the cost analysis

developed in Chapter VI. Others are not since they do not

affect the choice of a system, but only where to locate it.

As explained earlier, the proximity of an MSP to its customers

is not a major factor since medications are mailed or shipped

to them. However, whereas UPS has an excellent record of on

time delivery, U.S. Postal Service de.ivery is much more

vriahe. This is especially true for mail delivery from one

coaZt tc, the other.: Since less variability is a positive

factor in custo-.er satisfaction- - (i.e ., more certainty about

prerzripticn turnaround time), this fact is an argument for

locating a single MSP facility in the center of the country or

having at least two MSPs (e.g., one on each coast).

One other location question requires investigation.

Locati-g MS~s next to ma;:: military or DoD supply centers

will have a positive impact on:

* Reducing transportation costs.

* Minimizing inventory requirements.

* The potential to avoid duplication of purchasing and
receiving services.

'Interview on 6 September 1991 with Dr. C Trietsch, Associate
Professor of Operations Management and Logistics, Naval
Postgraduate School, Department of Administrative Sciences,
Monterey, CA.
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E. CONTRACTING OUT

Under this alternative one must consider contracting out

for all or part of the required service. The potential

providers of MSP services are:

* Private sector for-profit companies.

* AARP, a nonprofit organization.

* VA.

The private sectoL and AAF may be excluded due to the

fact that the government commands a significant price

advantage in purchasing pharmaceuticals. This can be as high

as 3^v- an& cannot po 'sih 'y 1-i expected to be absorbed by the

private sectc¢. There is the possibility, however, of

providinL g the required pharmaceuticals to these sectors as

gcvernrr.ent furnished supplies to be used only in filling DoD

prescriptions.

These government discounts have decreased significantly

for pharmaceutical.- purchased under the Federal Supply

Schedules due to the paESagtr thi year of PL 101-508 Title 4

(i.e., the Pryor Amendment),. This law requires pharmaceutical

manufacturers to sell their products to health care providers

serving Medicare program patients at the lowest price charged

to preferred customers. This requirement exempted DLA depot

stocked items, however, so DoD still retains a price

:'hone interview on I^ September 1991 with LT T. Mahara, BUMED

(MED-13), WaZhington, DC.
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advantage. Further DoD and VA exemptions to this legislation

are being sought from the Congress.-.

The VA currently is in the process of centralizing its MSP

system within its four regions (i.e., Northeast, Southern,

Central, and Western). They have tested the centralized

concept on the East and West Coasts, and found it provides

superior service at reduced cost to maintaining MSPs at each

individual VA hospital. These new centralized MSPs will rely

heavily on automated filling of prescriptions.-

Under the current climate of huge budget deficits and a

shrinking DQ: b t , sharing agreements between government

agencies are highly desirable. Any sharing agreement will

have t: hi carefully negotiated, and a make/buy analysis

p :forme- folowing the selection of the favored in-house

distribution system. The overwhelming advantage of this

alternative is that drug stocks and workload can be reduced

system-wide without additional capital investments in

faciities and equipment.

C. CRITERIA FOR SUCCESS

It is important to determine criteria for success as a means

to evaluate results provided by any test of the chosen system.

::Fhone interview on 12 September 1991 with Mr. J. Morgan,
Deputy Assistant Secretary of the Navy for Support and Families,
Washington, DC.

'Phon.e Interview cn 24 September 1991 with Mr. J. Ogden,
Director, Pharmacy Operations, Veterans Administration, Washington,
DC.
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They are also useful in com~municating results to the

management zurrvisory committee who will have to present the

proposal to DoD decision makers.

Criteria foi success can be developed from policies

provided to the analysis team by management, and where

apr.licable, from performance statistics obtained from the

current DoD medication distribution system and existing MSP

logistics systems. One source of criteria is requirements

related to service. Service categories, in addition to the

level of customer service a system provides, include:

* Response time o:- sErxvice ca-cle - ". . .the time elapsed
from receit c_ a o tmer order unti the goods are

delivered to the customer."

. in accurac - t...t ratIc between the number of
shiiments tha. ha:e the right items, correct count, and
correct address, and the total number of shipments in a
given time period."

* Shipment condition "...the ratio between the number of
shipments delivered in good condition and the total
number of shipments Lispatched." (Robeson, 1S05, pp.IE8-

rfformatcon on the latter two service categories for

comm.ercia. MSP operations is anecdotal, but is apparently no

worse than any other type of pharmacy system (Horgan, 1989,

p.vI-6).

Unit costs, inventory turnover rates, and staffing may

also be compared; however, this is only appropriate to do

between facilities or systems of similar size and scope.

Horgan (1989) provides most of this information for the

comme:ciaL MSP system. He reports, hcwever, that pharmacies
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pa:ticipating in his study did not provide full cost

disclosures for industty competition reasons.

Each dit:ibutio-n sastem a e rnative described above

carri.es with it a prcfound effect on the levels of inventory,

(a major cost factor), that ultimately will be required for

efficient a,-d effective operation. Inventory levels are also

a function of the inventory system under which it is managed.
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V. INVENTORY MANAGEMENT

The objective of inventory management is to "...establish

the order quantity level and the timing of the placement of

the order that will minirize total inventory costs." (Eallou,

1985, p.359) At its simp.est level, management decisions

involve trade-offs between the cost of carrying inventory, the

cost cf procurement, and out-of-stock penalty cozts. These

c.sts are affe.:ted by such factors as:

D emTand and 'lead time vraii

* CuStor ser, _rce leve1 

* E::ictlng syste7. inventory practices.

A. MANAGEMEN{T SYSTEM SELECTION

:nventory management system selection will be heavily

inf'ue.:ed by the choice of a distribution system alternative.

F:: examp:e, existing storage space limitations or the design

c- ne-. spac!e will affect the size and frequency of supply

replenishment. Consideration must also be given to the

internal operation of a MSP, the design of which is an

important part of the task assigned to the analysis team.

For an examination of the work flow processes of a USTF

outpatient pharmacy, the reader is referred to Bosch (1991).

In his thesis, Bosch uses Total Quality Management theory and

tools to show how outpatient pharmacy operations may be

i~~r roved
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The process of filling prescriptions at an MSF can be

compared- to a rr itmanufacturing asserr.b!D. process.

At a MSF, orders (i.e., prescriptions) are received by mail,

fax, or electronic mail. Once sorted, they are delivered to

an assembly queue for a particular shift. Assembler!, whether

human or machine, pull the appropriate medication, place it in

the appropriate container, and push it out to be shipped to

customers. Quality checks are accomplished at various points

in the process.

The advantage a MSF has over a USTF outpatient pharmacy

that workload, while not constant, is not dependent on the

randcm arrival cf individual customers. However, this thesis

dz with. the management of inventory prior to the MSP

I ....r p-ion f ' ... p.ocess (i. e. ,bulk stock management vice

f : - -- S ,oC1".

To manage bulk stocks, item demand over time can be

fc'-_ecastel for short time periods based on historical data.

Further, since demand is not derived a filled

prescription is a completed order and not part of a

predictable production schedule) it will be managed under a

pull system. In a pull system, supply replenishment orders

originate from the user as opposed to the next higher echelon

organization pushing supplies into the pipeline.

The next step is to determine the methods by which

inventory requirements are set, and how and when orders are

placed. Currently, USTFs order the majority of their
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pharmaceuticals f.rom tIle DLA's Defe.nse Personnel Support

Center S'~) P h 'adelIph Ia, PA. For those USTFs with

purhasngautoriy rr. a: ng requirements are procured

dir-ectly from manufacturers or wholesalers, for the most part,

using pre-negot iated Federal Supply Schedule (FS0S) or VA

contracts.

it is extrer.-ely difc t tC. 7..it tIhe number of

c ommer ci s upI-Le r Z o f pha rma ce utI'c alIs t ha't an MSP will1 hav e

tC d a'vt. Thsi du _ to the poret a r natu,-re cf most

drugsZ, an:'t' I' r- enrent t o p rcv I*de a p a rt Icu Ia r d rug

withou -t ubttio.whtrn a physician prescribes It by name.

way t c simplify and reduce the cost of the inventory

manen~ntprc:7ess is: to standardize inventory as much as

"-::-c~~E~2u, 'S r:1.28'-282). This ca-~ be done by

cre:g Cs 'zt an16a r d MSP fo -rul a r a nd ro v id Ing this

informatic.n_ to those who wri-te presciiptions and who use the

mrai se --vic sstm The decirion to control the types of

Mea-icat I'o-.:- to d: dspens ed b-y m-,.s mut lbe made by th e

management supervisory cor-.i*ttse se physician and customer

opostion tc t-he limitations is to be expected

The required use of traditional supply procurement

channels and methodsz provides very little flexibility In

inventory management. Just-In-Time (JIT ) ordering systems may

be practical, however, for tablet and capsule medications

dispensed by automation. significant dollar savings are

possible throug!-. the procurement of bl-,'k pharmaceuticals
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(e.g. , packed in drumis of 5'% 000 versus bottl es of 100). Not

ali com~mercial corrT.Panies W4I sel I drugs in this f asion.~

J c--cr a Kanban systemi should certainly be a .cin. the

design of MSP internal operations.

Methods currently in use throughout DoD for managing cycle

stock (i.e., stock required to meet average demand), safety

stock (i.e., stock required to prevent stockouts), and stock:

in the supply pipeline are principally traditional Economic

OrerQuantity (ESO), Reorder P oi4nt, anr.et tc

B. CUSTQOMER c**.-VICE LEVEL

For po!.Litrca' reasonz, the customer service level must be

!:i't hy the rage.ntsuperviscry cornr.ttee. It is the key to

d e&_e r m n e th1-.e amount c f s-a fe t s tc h e 'in ive n t ory t o

~ -e t- .--- !etween or~e p2 &cezmentE and receipts.

cr ften us. ed and easily understood customer servi1ce level

definition is the probability of being a!b'e to fil22 a

zuoc:-er oreer out of existing inetr. For exampl e,

setting a service leve' cof 99% requires that an, average of 99

preZcriptions o ut ofL 100 will be f illIed immediately.

Pres-criptions, not filled due to stockout will, of course, be

f.'illed, b-,t at. the added expense of going off-line to do so.

Prezcription turn-around-time will be adversely affected as

well. Currently, LSTFs managing Navy Stock Fund (NSF) assets

oeinterview of 3 October 199:' with Mr. B. Sherman,
Product Manager (Retired), Schering Corporation, Kennelworth, NJI.
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are required to set thei r customer service levels or fill rate

at 85% or highErff ' r-'- ~ortin US mz ir this t hesis

indicatedc they are operati;*ng at 90%, 96%, or 017%.

C. EOQ MODEL

The EOQ model and its derivatives have a numh*er of

adv:.!gezin ca'cu'2ating inventory levels for large numbers

of individual. items. Though the basic mode' assumes that

demandeadI tim~e, an - costs are known with certainty, it can

be made t: account fr some dif ferences and st-' I~ retain its

sirr.: ici in CF-,cuat-icn. Quantity discounts, storage

11'r.-ta 4 Cnz- unshared storage space, and demand and order lead

tim-- variations ca:- Lbe deal' wi.'th 1- di-r e cty o r a t Ie ast16

1"P --C. T. a te~ OC'c the E~is established and tA. saet

stock: qu-.:a ntiy i s d e t E~ie thI.en t h e re or.-deCr poi1'n t c an b e

ca' cu'ated .

Q ua nt ityL dizunt -- cc1. poa s es o f ph a rma ce ut ic alIs s h o uld

c.--y Le tknwhere invertoryj turnover is high eno-ugh. to

ensure cu':.-e_ have. sufficient. time to use them before

exp-'ration dates are reached. There is the further_ danger of

waste due to drug recalls, or the development of new drugs or

treatment procedures rendering stocks obsolete.

: 4 Fe~tMaterial Support Office (FMSO) Instruction 4400.12J,
Instructions for Management cf -a' Retai: Supply Support System
Material, 8 March 10989
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D. LEAD TIME

Safety stocl: is required to counter the effects of demarnd

and lea.-! time uncertainty. Under the current state of the

art, t'he EOQ model becomes complicated when the attempt is

made to account for both demand and lead time uncertainties.

Instead, lead time may be taken as a given and an approximate

sol.ution. is deri.ved. (Ballou, 1985, p.388)

Procurement Admrinistrative Lead '.ir-,ez (PALT) , howeve:, are

f.ar -:cr- certair.nth Do'- supply system. PAL." includes the

&..~i tako--T the rern facili.Iy to pr-ocezZ an- ordcer- and

fc, thE ~~ to arrive from the Supplier. ordering

-a 7I -:tes sloud e aL-e to fairly estimate the time it takes

te.to process. a-.. orde-. The remaining PAL T is more

We,-. de a I'n g w -*t h D rD s u ppl y o rg a r.I'z ati-onsZ., Z'J men lead

imsare 1azez cr. th1e rrcrity assigned to the order by the

ord e ing f acilty. Each! pziority code provides Ithe orderi-ng

facility wit a lea time winrdcw within- which thy car, expect

to r:i.th>crd,-.r. 'For example, 'Navy IUSTFs requesting

rouinereplenishment can expect to receive their order within

30 to TO days from receipt of that order by a DoD supplier.

The ordering facility car. either use the longest expected lead

time or track '.ead time to determine its distribution and

select a lead time with an acceptable probability of

occurring.
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So.e C :.. in the management of lead times and

t:nzcrttio. selection is a~lowed when purchazing directly

fro7. co-mercial companies. Reduction in lead time and

variability to achieve smaller inventories is a matter of

choosing to spend more money or. a faster, more reliable form

cf transpcrtation, or choosing better vendors.

With the required decisions made regarding inventory

management choices (i.e., maintain statuZ quc), it is now

c:z e to as-. costs to eac. distrib -,; t s Yte-

E terntive fo,: comparison purposes.
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VT- COCT ANALYSIS AND EVALUATION OF ALTERNATIVES

The: gcel of this chapter is to describe a method to obtain

a least cost a'.ternative f rc-. those identif ieO in Chapter IV.

Takng miro-'.evel view, alternatives would be tested for

sensitIt to diferent leve'_s of cu t o:ie r service.

:i.fferent at4e!:nati-ves wi'!' exhibit- di*ffering amounts of cost

£a v eZ Zr 1::~ ba Z~ cn hz the~ sy~tem Z Z-tL u! (e.g.,

7.C d e re c f -- c,! .ct ion o-. a tic:., e t c.

T hisz t heZis, howe v e, c con cer n ed wiJ't h n ta kig a d e c 's .'o n

::e r-..T. ere:c.r-t, alternativcz are- co7rpar:e" at.
Ac~ ~ cutmr evc level o.-.Ly, since the overall

o!- * -- :t t c zs.,ow t6-h at s-a vin ,g s f rom c ent ra'--*z a t ion will

'utfy th dpto f a MEP service. The c-uztomer service

A: hihy-othetica. examplesz will illustrate, costs for

eac-1. a: terrnative chosen for analysis are projected out for ten

years. Iial inetet infcilities and equipment are

ma-de at the beginning of year 0. one year is allowed for

construction. I'nitial investment in inventory is made at the

end of year 0, bu t is negated by an expected one time savings

from. stock consoliJdation DoD-wide. Operating costs are

incurred at the end of each year (beginning with year 1), and

are~ls~-~*-'; "-,ta by expected savings f rom consolidation.
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The net preSent va _ ue  N.?,) isz determined for each

-' n-.at ve. A positie FV wi. indicate the alternative is

worth.y f ccnr deratic-.. give:. that it w__ ".rove medicatin

distribui:c.. services for a lower overall total cost. If all

aternative show a negative ,,N,, the 'east negative will

prcvide the best return if the decision is made to institute

S-7 serv -ces.

On'. those alternatives showing the greatest promise of

savings frc. stcck: cvnsc'idation, through the centralization

of M.SZ, :-- at three or 'ccaticZ o: C y cn racting

A. F=::VANT COST""

.hre, .ate ":e- o. cozt - * u- in, ana yzing alternative

E'--e n c.dc"E t: c-a.' them with each othc-r and then tc

c..-C' v t e-. a £c:
C.~ z 7. C

eI eva t costZ : out-of - Cc..E c co- Z. a± n tose not
conslc cc-tz

. c.-.tz that. d: no '. vary ove-- some relevant> :e of ;ro$,uctiz- vzi"

• 'aiabe coss: costs that va-y as production volume
varies.

--ti mated cost-, whether fixed or variable, must be

relevant to the decison to alter the current medication

distribution system. Costs must also be compared using the

same time span. An annual comparison seems appropriate to

this study, and must account for the additional workload

expected from the shadow population.
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At a minimum, the following relevant costs would be

co.-.t.frc-a' e purrse:_:

* Investments in faci.ities and equipment.

* nvestme.t in inventory.

* ::..- o cr :arrying ccstz-

* Cost of operations (e.g., labor, utilities, maintenance,

* T-ansrcrtat:=,n cozt: (based on; mode, distance, rate
structures, and in-transit inventory carrying costs).

For reason: cite- .. ow t -ansctaic.:. coat are not included

.the cost aey : examjes.
t. z....... the efe-se Medical

c~iiies Cfce__ (M..-. r_:ve. : ; rough dclar_ cost per

,-ua-e foot of $E^ tc coo.truct facilities necessa:'- to handle

C Z r C C- -iwy requirementE They also pointed out

that th4-t ., a.. va n fgn *cant - epending on

ge; i sti.on of th- facility. Where facilities already

e.i Z .I thcut a "te native uses, of cour Z, it is appropriate

. . .. y th.a costs necessary to make them su*at h,.e

.? . f -ia:e i: t, be lazed rather than constructed or

purchased, annual lease costs should be used.

Facility size is based on the number of prescriptions

e:.:Pected to be filled at that facility. Excerpts from A DoD

Space Fla:ininz Criteria guide of 1 August 1991, provided by

.F., provides a means of converting number of prescriptions

filled into pharmacy square footage requirements. The guide

1' .. i S thesiS, thc-gh it is recognized the
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requirement is rea .y fr a m.,,er.ia distribution type space

r=t her: than a pha..-a~y.

The f nac. . t be a~.'e to e.p:-.. capa-.ity to ieet

grov'n dem.an. Using the FY 199S prescription filled

proecE.."o. of i,,6.CS ,2  from Ta'.e I0 and DcD space planning

criteria, the cost of favilities is as follows:

* Single .SP: 11,665,239 prescriptions.

( 9 0 0 sqft + (1,E0,3S * * $66 = $7,95C,162

* Mw ... _-: .,8.,E2 ;.re-c.iptions each.

.... .. * , " [rerc: icnr each.
n * 'a. - . z- ,p--t, * E.es,,,_., I' $ t

......... c.. , e.,.pr:..en-t p r cha"- , -~ -. on

t: E"-: -co.. .shc d az.c be incuded 'Ma ge e, _9E7,

._,...-. n- the VA were asked to provide rone of these

. ... ... .. L t .. ZI a .tIeZ, . were u -r. I.e tc coply

4.-. ... 4.. ..... A.... ae e.F' .ent ccstz are

one _ir. c-ztz given this thesis doe- not analyze

; .atis 4- beyond t.n year:. Beyond ten years, eipent

may have to be replaced or facilities upgraded. Fcr the

f:zwing 7'V analysis exampl.es, investment in equipment is

set at 20% of facility construction costs as follows:

* Single MSP: $7,956,162 * 20% = $1,591,232

* Trwo MSPs: $7,979,7C3 * 20% = $1,595,953

* Three XSPs: $8,003,763 * 20% = $1,600,753

-nvetner.ts in inventory for each alternative distribution

... ..re valied aactua cczt, the estimation of which is
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key to a determnination of cost savings from consolidation.

- . inventorynvestment at the end cf year 0,

ezw' increase with increased workload as described

in Chapter IMl. Further, an inflation rate of 0.2% is

aprropriate to factor in the rising cost of pharmaceuticals

which have been rising faster than the general inflation rate.

The a.c-unt of stock required by the MSP is determined

based or. the 85% FMSO directed customer service leve. and

a ii nvez.-.ent is developed

-y amhi t relativ- frequen-:" cf mcn'y demand for a

ug or c s-. cf drug, and then se~ectin; the quantity which

w:. ensure that ?S cf al orders wi be filled. Inadequate

da! z,: this ._ _  " .. Therefore, for purposes

cf a Murtratn:., a zinS. 5, twc M-SPs, and three MSPs

wil c. c ra'c with 60', 7L, &nd 7 5 of the current system's

r e ,z r ement z of e"29S^V f r... Table S, resPectively as

• Single IMSP: :nitial inventory requirement.
* 63% = $44,361,IS4

f 7 c _n a inventcry requirement
$240, EO., 9C * 70% $168,421,393

• Three MSEs: Total initial inventory requirement.
$240,E0.,990 * 75% = $180,451,493

"-Thir ;s the 1990 calendar year inflation rate for
preZcri'tion drugs as identified by the ''.S. Department of Labor,
Eureau of Labor Statistics, CP: Detailed Re-crt, January 1991,
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ofe~ f~g~e w. b fset 1-1 t n'~ it -'e:' re u c t :1cn i n

in-;J..7. L_*E _c 7 Z t E 'i 'te5 be $4,C,9.T1-- net

*Sr. I e M
Net savirngs =$240,E01,990 - $144,361,194 =$96,24^1,796

* Twc MSP-7:
Net sav ingE, = $144C, 6C2,990 - $1ES,42 1 3 9 =e7 2 18 JO5 97

*Three V-IP
Net s ai.gs = 40 CC ,9?^ - &IC^4S 4 T 15 4 97

Annu a i'nvent c y ca rrying. coszts are a f unctc:-. of the

- a cen7 zyst-em~ uzec and the num~ber of wareho-usez

z1t n. th s y zte:.. "Fc.: a g.ven invent cry management

of waeoz ncic~~ eae- A-, Iein

tece -c-suppc-t- a given s ale e 'ee increases.

11 v 4,o c ;* * C

*Odr 0C eZS 1,n~ coC.)t.

Determination of the-, capital co--"t of inventcry-i s muclh

r.cr a:' o~ 1 at e to private sector ente_-:risez s i nce i

involves knowledge of alternative types of inetet.For

this reason, cost of capital is not estimated here. instead,

thi thsisf ocuse z on the different levels cf inventory

investment required for different MSP alternativeS.

Sthe author's exp'erience and the data provided by the

patiia'n "'SFs, the cost to process a normal stock

replenizhr7ent orde,. i-s apprc:.imately $65. Ordering costs
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would he e~xiecte to dec'ine wit. a reduction in inventories

d- c few' crea, .ec.. ons in the nube - cf orders

z'ci.--: Io-e o f cc: sa-ings due to consolidation, as

well as being a relevant factor in comparing alternative MSP

corfig-,urat4on Z

Storage space costs are largely fixed and irrelevant when

ccstino c.ut inventorie. Any variable storage costs (e.g.,

nventory spct checks2 wil. b_ nnima>

Th e z c",i: C-. .- :ne .. of inventory ris - c -t is

:I--- es:enc. oue to a drug r eaching its expiraton date, or

c-- w.. f a _ II ou. cf favc w th prescribin phy

................ t can a sc. ci -ined fro m

........... t-- --. -. It've y, one might expeot inventory risk

co. te reduced a_ inventories are reduce through

...... :... mo.: _e_ i:hip and its Lragnituce can only

be --- r''d eng "- ress --*n a ,alysIs

.n...... -ry cos have been estirrated to be at
'S' .E year of the value f th- inventory cve- a broad

E- a , " Th s - osts,6

range c.f' i',.tres (Robeson, 1,25, p.61 . These costs,

however, -sou.d be offset by a similar 25% savings system-wide

fo- a net positive annual savings of $60,150,498 (i.e., 25% *

$240,6C1,990). For the NPV analysis example initial carrying

costs are as folIows:

* One MSP: 25% * $144,361,194 = $36,090,209
9:TIt Eavings = $60,150,498 - 3E,090,299 = $24,060,199

* Twc YSF:: 25% * $'68,42',393 = $42,105,340

S, .'i..- = 5 1, , 4 9 8  - $42,105,348 =  $18,04E,150
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* 71h<r ee MS=z: 5 * r 9,= $ I7-

- - - ' ? --873 = 1:s , - - T=":.-

.E v" La azI:ez to provi'de est ma tes - an r ua cpe :'t-n

cC-.ts for v.icu:, sized ope-ations, but were unable to comply.

The ave:age annua' operating cost pius profits for civilian

M~EIS has been estimate- to be 20% of sales revenue, including

costs applicable to DoD USTFs worth 16.4'%. The remaining 80%

of sa:Ez revenue the actual cost of the pharmaceuticals

dispensed.(HrLgan, 989, ..V-19) For :, DoD 7TF sa'_es revenue

would e.uate to the cost cf the pharmaceutica' dispensed.

Lao>- C- f f-r -" CE phar _eutic as requires, for

.......... i :tcs he h- annua' cost of drugs dispensed be

- .y t "n ., in inventory for eac-

...... u..tiplie.1y a.--. inventory turnover rate of 10.9

Io g .. I a.-., u a .-._ t.-ostz wo-:' --

savings fr.-. system-wide consoidation for a net cost savings

"f $ 43),32,37I (i.e., 2..4IO * ($240,60,99 0 * 1.9))

Annual ore-ating costs for thi.Z exam.le are as fc11cws:

* Sing'e ' :
6. * ($:44,:5-,4 * 10.9) $258,217,424

Net savings = $430,362,374 - $258,217,424 = $172,144,950

* Two MSPs:
...41% * ($168,421,393 * 10.9) = $-3C.,253,661
Net savings = $430,3C2,374 - $301,253,66. = $129,108,713

* Three MSPs:
16.41% * ($180,451,493 * 10.9) = $322,771,781
Net savings = $430,362,374 - $322,771,781 = $107,590,593

An..n . operating costs are accrued beginning at the end

.r an, are rro'ected out eight additional years. This

59



tr atec in ! T.e Cost projectic. ta'e

a c n. w z:r.c. e:Eeae es- ' _n ; from an increase _-.

benefici a y p c 1.at ic.- aL described in Chapter II.

NA- 7C'*:W 7::" CH- . of IS9S provides annual inflation rates

for operating funds through FY :997. An average annual

:nftion rat-_ of 3.E7t 2- used.

Tranzsp. :-tat ion costs cf shipment-E to TFE and MSPs- by

supj2.ierz are expected to: remain. relatively unchanged. This

. c a, -s _ .he .e t ci- Eng Dcn- bases where

-- .. - r- are altead, i.. e aac

I. EVALU ION C!0 ALTERNATIVES

o f' atenatves ha Lee-l e to those which

.... fo vngs .e o stock

:cn-s-:--:ti^ :- t'-- fo c"'usi o. t: h alternatives

offi:.., t.e greL. e--t amount of centraization tc include:

-..tu c.f a single sta.n. a.lne MSI.

* c z t and a' one M'S~s.

*I- OnsZtr. ' tion Cf three stand a2Ione M SPz.

Contr-a:--,-ing out is ccnsidered in Section C.

Table .- presents the NPV analysis, using the costs and

savings derived in Section A, required to cost out the three

ME.' a ternat ves. An initial cash outflow for capital

investm.ents -in facilities and equipment is required. This is

followed by a one time net cash savings when the initial

investment in inventory for the MSP system is offset by stock

draw-down at individual USTFs. Finally, both annual
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NET PRESEN7 VA.vE ANA'c.:' , A : OF THREE Ml- ERNATi.c (AS5ING 10E, RN- & 3.67% .NFLA:ON)

YEA" C YEI-' YEAS 2 YEA-7.
N-T FAI:L:T71 B,E,,: ... EN. CAPN' +

P,,N tEQ.' Dm:T INVESTMY, OPERATIN OPT, OPERATiNM
VAE CO,, SA,. . ,N SA t: Nc. AN., SAVINGS

O?,E K: j 4,3,- - $96,24;,7% $24 ....4 $2" ;,3 ...... ,8
.... 4, $2,6., .: $2 ..... :; $29,218,K;2

TT_ $.24¢,3 Z ; $,5:2,3', S2;,327,05.... $3L2,41 $35 ,677,83 $539,247,612... -
$143,850~l,650 $;,:3,0 1464Z ~ ,7,8 Si64,2 i;',25,3

Tw : ($;9 -177,578' $78.,2Z:,i67 $192,5 ,4%: $200,7"[75 $U,'1,84i

"-4z" -77,L' ...21, . $-"3,: .... . 2... "29,67:,C7- 52,74"

f'-_ 7: "'.: .. . . .... tl:,,,L: "I'll.

" " ° .A ."K,i3., 1 ;

-7..v. .. .9;4 S" ": E':i '. ,;

$14,14,34C $24,67.,:7 , 26,837,055 $2,318,41 , $34-,614,895 $39,247,612
$143,645,65,980 $153,64,112 $1l0,276,06 $166,16,2. $172,256,373

$C,124,"" $2Z.,177,14:4 $24,439,212 $,932,01- $2,679,C77 $32,706,343
$11-7,676,374 $124,275,E1-7 2,.7D $133,565,069 5:3e,466,907 1143,54e,642

$.4%,0X0,Kl' $14.,452,981'  $153,27.,972 $16C,497,061 $16a,14's,984 $176,254,985
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r..t.... carri:. cz a: cprati-g costs for the MFF

-cvd-z net cash ... n e t s at-

... de :in- a 10 rate of :et",rn

normally acceptable to Do:.

,h- thE 7 and stock consolidation savings for each

alternative are compare:, th n.e MSP facility alternative

Ehwz t. h e.te t pro.r: .- ------ comparison is, of course,

far 'rocz,. the whole stor y, and is i1 --,zrate. on:.' tc reveaI

t- gr.eat p  f co oEcav a -g throug. cons idat.on

rezutin f .... the ce.-trahization cf I.SF ser-vice:.
on . SP s eJ44 . .. 1 C

,L . ... c .. . .- . , : . -. 77, i . -avi*ng5 due to

Z.... :0..- ati.n Z...-El each cf. these a!ternatives cffsets

.. 4inv---.t in . Centralizat o n of

se",ice a. ow: cne t: same- c--to.,er service level

wr .ra stocks at the "STFs may be

reduced " an amount cf stock somewhat less than that

:rtn .h _..ze.z.ncf maintenance me'oications by the

. .h: ar-cu:.t of the re-uctieon wil not be equal since some

r=zidua'. rt::. .ust -remain to handle acute care, inpatient

care, and emergency requirements.

C. CONTRACTING OUT ANALYSIS

After determining a least cost alternative MSP logistics

system, it should be compared to contracting out with the VA

and commercial operations using the make/buy break-even

analysis method. Fe-e it is important to consider only

relevant costs and to leave out costs or saving: that will
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c-.: : -ega.r .eE .E. c h. 'o.-. s-' z chosen. Thus, any

:n--r fcm the c..-.t svzten asscziated with adopting a !'SP

Se -- egar .

VA. officias have acated that some type of cost

reimbursement per prescription filled wculd have to be

negctiate-1. Since many different medications of varying cost

v i Le dispensed, an average or unit cost per prescrirtion

f=1.ed_. -'I_ have tc L-e et mated -for analysi s purposes. The

c et-ZE cf t h- a nswc-r t t!- CI:4yq .uezt-cn ;,.. depend

1. -- on I th-e a 7.-ra: cf r-esCr:pt on der. and forecasts, and
a e- s .. . ti n de'-e 7,nF -

-. . ,l.. -fE the tc -  c s t - uv (TC.)

SCZ' -to e tota cost tc t nal:e (TC-)

prz-: cn --. . to determine the demand at which D_:z: w'_..! hreak
evI * -h.e MC- V * D 4- FC (where P,

relresents price; D, demand; V, unit variable cost; and FC,

fixed- co:' -- i) th cost of sett.in up the MSP faci ty .
e.ti .: ~., e.]uaticrs. eua to each other and solving for

,ives: =F / P - V. For demand greater than D, the

total cost to buy is :cwer.

D. BENCHMARKING

Eefcre the decision to make and/or buy MZP services is

made, the proposed medication distribution system, including

an MSP alternative, must be compared to the current one (i.e.,

no ME? option) in terms of cost and performance. Ths
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rra~ i e . known as benchmra-rking, and i- b-azsc tc: any

A. I. A MLri

a:2 1- .2 pr:ovides- a format f or comparing the cu-::ent S

medication delivery system tc a single, stand alone,

cent.ra'-i-zed MSP. Th,.-e costs of the curr-en-t DoD pharmacy system

are dvce and placed in the column marked "BENCHMARK:

CURRET S'*'T\"'. Next, the cost of a M'ZF system i-z developed

a Z des rb'in tepreceding chapters. These costs are

C:zM'- -nec' zit...........curz-ent syste.-, and place:: in. the

z:>'- rke "~C~C~7.1MSE?". The b-ttom line w--'-' show

wh. . 1t wi ccZt- (thereI coed -!hy be a cost savings 't.c

mZ- ve th e xistin r. me di'c a ti-on di-*s tr-Iib ution sy stem-,..

c:. fi.:e T: Ta 1e I t 1.e cu rr ent Z.ystem wit ig

Cen:t:-------mr;e~c. than the existing system alone

64



TASLE 12

E ECHMARKING

BENCHMARK COMPARISON OF CURRENT AND POTENTIAL
ME CATO,: DISTRIBUTION: LOGISTICS SYSTE'

COST TYE B ENE CHMARK: I W:TH SINGLE
CR_CURRENT SYSTEM CENTRAL MSP

PHARMACEUTICAL INVENTORY COSTS

INVE" &NTOF:IE S $657,845,000 _ 561,05,000

CFTE PROCESS:NG $6!,46S,00__ _5____

STORAGE $46,788,000 $4^V,659,000

$552,205,000 $41,244,000

PHARMACY FACILITY AND EQUIPMENT COSTSCRP ITAi. T $78,573,0100 ss,:'' , 000

FHAEMCY OPERATIONS COSTS

MANPOWER $592,504,000 $472,003,000

OVERHEAT j &284,339,000 $232,695 ,000

TRANSPORTATION COSTS

SUPPLIER TO USTF OR $98,676,000 $94,741,000

M Se

M cP TO CUSTOMER $0 $8,799,000

SYSTEM PARAMETERS

CUSTOMER SERVICE 86% 86%
LEVEL

NUMBER OF 127 128
PHARMACIES

TOTAL SYSTEM COSTS - $1,876,398,000 $ $1,595,212,000
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VII. CONCLUSIONS AND RECOMMENDATIONS

Due to a lack of data, the methodology provided above to

determine the demand for distribution of maintenance

medications by mail service and the application of NPV

analysis to MSP alternatives is just that; a methodology. It

is extremely difficult to draw conclusions either for or

against DoD adoption of an MSP system from the numerical

results calculated as hypothetical examples only. Data

collection was seriously hampered by repeated computer

hardware and software failures as reported to the author by

the USTFs participating in this study.

The collection of the necessary data and its application

to the methodology above should provide an accurate financial

picture of the consequences of adding mail order services to

the existing DoD health care system. It should reveal cost

savings fro-,.:

* Consolidation of inventcries (greatest under the
contracting out or single centralized MSP alternatives).

Workload reduction in USTF pharmacy and material
management operations due to consolidation effect of a
centralized MSP.

Economies of scale in centralizing workload at one or a
few locations (assuming MSP services are accomplished
in-house vice being contracted for). This includes system
wide reductions in inventory carrying costs and operating
costs.

Efficient in-house operations due to specialization in
maintenance medications,and where high levels of
automation are used.
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* Recapture of CHAMPUS workload.

The trade-offs to these cost savings will include:

* Increased workload and costs associated with providing
medication delivery services by mail to those
beneficiaries who would otherwise not have easy access.

* An additional investment in facilities, equipment, and
ir.formation systems required to provide DoD MSP services.

Or,

* Contract payment costs in excess of what it would cost
DoD to maintain its current system of medication
distribution.

If these savings meet thM. 10% return on investment

reu,.red by Do: in srite of the added workload expected from

those L-eneficiaries currently not using the system, DoD should

seriously consider mai'-order service.

There is no doubt, however, that DoD beneficiaries will

be better served considering mail order services will improve

access, and offer them a high degree of convenience. To the

extent ma'.' order services reduce workload at individual USTF

outpatient pharmacies without manpower cuts, it is also

reasonable to expect out-patient pharmacy waiting times to

decrease and service improvements for USTF inpatients.

Should the decision be made to provide a MSP option to our

beneficiaries either by DoD or contractING out, the following

recommendations are offered:

* Limit medications dispensed to those prescribed to treat
long-term illnesses. As described in Chapter II, it is
inappropriate to dispense acute care drugs by mail.

* Limit medications dispensed by standardizing the MSP
formulary. Those drugs not included would continue to be
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available through traditional means. A standard MSP
formulary wil: aid in reducing handling costs.

* Encourage, or require if possible, military and civilian
physicians to write prescriptions allowing for generic
drug substitution wherever possible. As explained in
Chapter I!, generic drugs are generally less expensive
than the same brand name drugs.

Areas of additional study, in addition to the collection

of valid data to make use of the methodology described in this

thesis, include:

Examination of adequacy of computer support provided to
both USTF pharmacies and material management departments
to generate the typez of data required for studies of
this kind.

Develop.ent of a computer simulation to test the results
derived th-oush the use of the methodology used in this
thezis, and to examine sensitivity of a MSP system at the
rMicro-level to changes in customer service levels, number
and location of MSPs, etc.
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APPENDIX B-I

Do: MAIL SERVICE PHARMACY
by

LCDR J. C. Sherman
Naval Postgraduate School

SMC 1354
Monterey, CA 93943-5000

The following five drugs were identified as being
representative of what is currently being dispensed by
commercial Mail Service Pharmacies (MSP).

1. Nifedipine
2. Furosemide
3. Albuterol
4. Ibuprofen
5. Diphenhydramine

With information on these five drugs, I hope to establish
DoD's capacity requirements for its own MSF. Please provide
the following information for each drug in its solid oral form
and the inhalant form. Where a drug is prescribed in
different strengths please consolidate data.

a. Number of prescriptions filled by month for the past
12 months.

b. Age of patient for whom the prescription was dispensed
over the last four months.

Please use the two forms enclosed to compile this
infcrmation and return to me by fax (408) 646-2138 by 8
November 1991. If you have any questions please leave a
message at (4E8) E46-2536, AV 878-2536. Your assistance is
greatly appreciated.
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COMPILE NUMBER OF PRESCRIPTIONS FOR EACH DRUG BY MONTH HERE.
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COMPIL E AGE OF PATIENT RECEIVING PRESCRIPTION HERE.
(Place the number, of patients in the ranges provided.)

N:FE:?:E ___________ ___________ IEPROFEN UIPHENFED-
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APPENDIX B-2

DoD MAIL SERVICE PHARMACY
by

LCDR J. C. Sherman
Naval Postgraduate School

SMC 1354
Monterey, CA 93943-5000

The following five drugs were identified as being
representative of what is currently being dispensed by
commercial Mail Service Pharmacies (MSP).

1. Nifedipine
2. Furosemide
3. Albuterol
4. Ibuprofen
5. Diphenhydramine

With information on these five drugs, I hope to establish
the potential savings for DoD due to stock consolidation of
maintenance type medications at a centralized MSP location.
Please provide the following information for each drug in its
solid oral or inhalant forms. Where a drug is stocked in
different strengths or unit of issue, please consolidate data
as follows:

a. Dollar ($) value of average annual inventory.
b. Square footage assigned to inventory.
c. Number of times ordered in the last 12 months.
d. Dollar value of loss due to obsolescence, expiration

or shrinkage over the last 12 months.
e. Average on hand quantity of normal stock and safety

stock expressed in the appropriate unit of issue.

In addition, I need the following information on your
overall operations which you may fill in here:

a. Dollar value of average annual inventory.
b. Warehouse square footage required to store

inventory.
c. Estimated cost to process an order.
d. Customer service level (CSL) or protection level used

to determine stock requirements. This is the
percentage of orders you are prepared to fill given
your stock on hand. For example, a 99% CSL
indicates you expect to be able to fill 99 out of
every 100 orders.

Please use the form enclosed to compile this information
and return it and this page to me by fax (408) 646-2138 by 1
November 1991. If you have any questions please leave a
message at (408) 646-2536, AV 878-2536. Your assistance is

* greatly appreciated.
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PROVIDE DATA ON EACH OF FIVE DRUGS HERE.

NIFEDIPINE
a. Dollar (s) value of average annual inventory. a
b. Square footage assigned to inventory.
c. Number of times ordered in the last 12 months.
d. Dollar value of loss due to obsolescence, expiration

or shrinkage over the last 12 months.
e. Average on hand quantity of normal stock and safety

stock expressed in the appropriate unit of
issue.

FUROSEMIDE
a. Dollar ($) value of average annual inventory.
b. Square footage assigned to inventory.
c. Number of times ordered in the last 12 months.
d. Dollar value of loss due to obsolescence, expiration

or shrinkage over the last 12 months.
e. Average on hand quantity of normal stock and safety

stock expressed in the appropriate unit of
issue.

ALBUTEROL
a. Dollar ($) value of average annual inventory.
b. Square footage assigned to inventory.
c. Number of times ordered in the last 12 months.
d. Dollar value of loss due to obsolescence, expiration

or shrinkage over the last 12 months.
e. Average on hand quantity of normal stock and safety

stock expressed in the appropriate unit of
issue.

IBUPROFEN
a. Dollar ($) value of average annual inventory.
b. Square footage assigned to inventory.
c. Number of times ordered in the last 12 months.
d. Dollar value of loss due to obsolescence, expiration

or shrinkage over the last 12 months.
e. Average on hand quantity of normal stock and safety

stock expressed in the appropriate unit of
issue.

DIPHENHYDRAMINE
a. Dollar ($) value of average annual inventory.
b. Square footage assigned to inventory.
c. Number of times ordered in the last 12 months.
d. Dollar value of loss due to obsolescence, expiration

or shrinkage over the last 12 months.
e. Average on hand quantity of normal stock and safety

stock expressed in the appropriate unit of
issue.
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